ANTARES is the largest neutrino telescope Northern hemisphere. It consists of a threedimensional array of 885 photomultipliers to collect the Cherenkov light induced by relativistic muons produced in CC interactions of high energy neutrinos. One of the main scientific goals of the experiment is the search for dark matter. We present here the analysis of the recently unblinded data taken during 2007 and 2008 to look for a WIMP signal in the Sun. WIMPs are one of the most popular scenarios to explain the dark matter content of the Universe. They would accumulate in massive objects like the Sun or the Galactic Center and their self-annihilation would produce (directly or indirectly) high energy neutrinos detectable by neutrino telescopes. Contrary to other indirect searches (like with gamma rays or positrons), the search for neutrinos in the Sun is free from other astrophysical contributions, so the explanation of a potential signal in terms of dark matter would be much more robust. The results are interpreted within two theoretical frameworks: CMSSM and mUED.
Introduction
There is a lot of experimental evidence about the existence of dark matter in the Universe, including the first hints by Zwicky in 1933 [1] , the observations from WMAP [2] , the results on the Big Bang Nucleosynthesis [3] , the rotation curves of galaxies [4] and the studies of highly red-shifted Ia supernovae [5] . From these results we can conclude that only 27% of the Universe content is matter (the rest being dark energy) and that 80% of the matter is non-baryonic. We do not know the nature of this non-baryonic component. What we do know is that it cannot be dominated by relativistic particles like neutrinos, since this would be incompatible with the largescale structure of the Universe. We have to look outside the Standard Model. There are several conditions that these new particles should fulfill: to have an interaction cross-section of the order of that for weak interactions (so that they can provide the infered relic density), to be massive and to be stable. We often refer to a generic kind of particles fulfilling these conditions as WIMPs (Weaking Interacting Massive Particles). In the analysis presented here, we will focus on two frameworks where WIMPs can be accomodated: SuperSymmetry (SUSY) and Universal Extra Dimensions (UED). In particular, we have considered two constrained versions: CMSSM [6] and mUED [7] . The corresponding particles are the neutralino and the lightest Kaluza-Klein particle, whose stability is guaranteed by the conservation of the R-parity and the KK-parity, respectively.
In this paper we will present the results of a binned search in the Sun direction with 2007-2008 data of the ANTARES neutrino telescope. Neutrino telescopes can contribute to the search for dark matter. Among the most interesting sources for these detectors we can mention the Sun, the Galactic Center and the Earth. WIMPs acumulate in the Sun after elastically scattering and become gravitationally trapped. If they are Majorana particles, they would self-annihilate and produce secondaries (in general, not directly neutrinos, but is some models, this channel is also possible). Then, these secondaries decay yielding neutrinos of energies that could be detectable in neutrino telescopes. One of the advantages of this kind of analysis, compared to searches in the Galactic Center (including those of gamma rays) or to cosmic ray experiments is that a potential signal would be very clean, since there are no other well motivated astrophysical explanations for high energy neutrinos from the Sun (the background produced by cosmic rays interacting in the Sun's corona is very small).
The structure of this paper is as follows. In Section 2, the ANTARES detector is described. Sections 3 and 4 explain the ingredients of the analysis (data and simulation) and the optimization procedure, respectively. The results are presented in Section 5. Finally, the conclusions are summarized in Section 6.
The ANTARES neutrino telescope
The ANTARES collaboration completed the construction of the first deep-sea neutrino telescope in 2008 [8] . It is located at (42 • 48' N, 6 • 10' E) at a depth of 2475 m in the Mediterranean Sea, 42 km off-shore Toulon, France and consists of a three-dimensional array of photomultipliers (PMTs) which gather the Cherenkov light induced by relativistic muons produced by in the CC interactions of high-energy neutrinos with the matter in/around the detector. The total number of PMTs is 885 and they are installed along 12 vertical lines anchored to the sea bottom. The basic detector element is the Optical Module (OM), which consist of the 10-inch PMT and the glass sphere which protects it from the external pressure, together with the µ-metal cage to attenuate the Earth's magnetic field and some special gel for a better optical coupling. The OMs are arranged in triplets and point 45 degrees downwards to avoid the effect of biofouling. The total length of the lines is 450 m, although the lower 100 m do not contain OMs to avoid the effect of sea bottom dust. The separation between lines is 60-75 meters and the horizontal layout has an octogonal shape. There are two kinds of background in the data. One the one hand, overhelmingly dominating, we have the atmospheric muons, produced by cosmic rays in the atmosphere. The way to reduce this background is two-fold. First, the detector is located at a large depth, so that the water above shields it against this background. Second, we select only up-going events, since atmospheric muons cannot traverse the Earth. Since the amount of atmospheric muons is very large, even with this selection we have down-going atmospheric muons which are mis-reconstructed as up-going. However, most of them can be removed by filtering out event with bad reconstruction quality, as explained in the next section.
Data and simulation
The second kind of background are the atmospheric neutrinos produced after the interaction of cosmic rays in the atmosphere. This background cannot be avoided by only selecting up-going events, since they can traverse the Earth. In our analysis, we will use the direction information, since our signal is located around the Sun.
The amount of background is estimated from scrambled data, to reduce systematic uncertainties in the simulation (for instance, in the detector efficiency). In any case, data and simulation agrees well, as shown in Figure 1 (left).
The signal is simulated with the WimpSim package [11] , which allows to calculate the flux arriving at Earth for different annihilation channels. This allows to calculate the flux expected from a given model by weighting each channel accordingly. The two frameworks we have considered here are CMSSM and mUED. The main channels for our detector are W + W − , bb and ττ for CMSSM and cc, bb, ττ, tt and νν for mUED. Once the flux at the detector is calculated, the actual signal is estimated by simulating with Monte Carlo the detector effective area.
Cut optimization
The final sample of events is chosen by optimizing the sensitivity. Until the final set of cuts are chosen, the data remains blinded. The parameters we use to make the optimization are a cut in the angular window around the Sun and a cut in the fit reconstruction quality χ 2 . This optimization is done separatedly for each channel and WIMP mass. The effective area obtained for χ 2 t < 1.4 and Ψ < 3 • (which a typical set of optimizing cuts) is shown in Fig. 1 (right) .
Results
Once the data were unblinded, no significant excess was found, so flux upper limit have been set, as shown in Figure 2 , for different models and WIMP masses. In CMSSM there is a large variation in the branching ratios for different parameter sets in the framework. For this reason we present the limits separatedly for the main channels (W + W − , ττ, bb). In the case of mUED, the spread among models is smaller, so the limit is shown for one particular set of parameters, which happens to be dominated by the ττ channel.
Assuming equilibrium between capture and annihilation in the Sun, we can also set limits in the spin dependent cross section of WIMP-proton scattering [12] , shown in Figure 3 , compared with other experimental limits. It is also interesting to plot the available parameter space when several other experimental constrains (accelerators, WMAP, etc.) are included. This has been done with the package SuperBayess [13] for CMSSM and a modified version of its [14] for mUED.
Conclusions
We have presented the results of the search for WIMPs in the Sun using ANTARES data taken in the period 2007-2007. After data unblinding, no excess is found, so flux upper limits in the direction of the Sun have been set. Moreover, we have also obtained limits in the spin-dependent cross section for the WIMP proton scattering. 
